The properties of jets produced by a gluon source are examined in QCD. We give a simple derivation of the jet opening angle (up to an un- 
Since the total cross section to order g2 -js12)
the fraction f of events consisting of two jets may be written as (2) ( 3) It is apparent from the preceding discussion that the constant term in (3) (1)) or to f (Eq. (3)) are small.
Even at the highest energies anticipated in the not-too-distant future for PEP or PETRA, these approximations are marginal.
In Table la ,we evaluate Eq. (3) for various values of E and 6 for a center-of-mass energy E = 30 GeV. In so doing, we have utilized the asymptotic QCD formula 6) 2(E) = c33 -2Nz) In (E/A)
with a scale A for the logarithm taken to be 0.5 GeV. However, the number of quark flavors Nf to be included here is ambiguous at finite ener- 
For Nf=3 and c=O.l, this gives E 0.98(1-f) .
One cannot expect this asymptotic formula to work at finite energies any better than Eq. (3) itself. Inclusion of the constant term is given by the substitution in the exponent of l-f 3 l-f (6) The correction term is of magnitude 0. we compute W3 only up to an undetermined contribution which is finite as B,E -+ 0. Thus, we are free to make approximations whose error terms remain finite in that limit. As a result, the calculation turns out to be very easy.
Our Feynman rules are given in Fig. 1 . For now, we neglect quarks.
Then, the only singular contributions to T are graphs of the form shown in Fig. 2 
1 (8) where the remainder r(6,c) is finite in the limit 6,s + 0.
As expected, the formula is quite similar to Eq. (3) except that C2(R) for quarks has been replaced by C2(G) for gluons. Since C2(G>/C2tR) = 9/4, we can immediately conclude that the expansion in 6 and E will be valid only at extremely high energies.
So far we have neglected quarks. Their inclusion in the calculation of W 3 involves no new ideas, and we obtain
neglecting terms which are finite as 6,~ -t 0. This is the desired of (3). Notice that the constant coefficient of In $ is precisely factor occurring in the S-function which determines es(E). 6) IV.
DISCUSSION OF RESULTS
Given our caveats concerning the applicability of the formula 
slowly than for quark jets. For Nf=3 and c=O.l, we find E -0.44(1-f) .
For Nf=3, the correction to the In 2~ term is fortuitously exactly the same as in Eq. (5) so we may say that*
where, it must be noted again, the exponent is simply the ratio C2(R)/C2(G) of* "color charges" for the quarks and gluons, respectively.
V. CONCLUDING REMARKS
In this paper, no mention has been made of the non-perturbative confinement mechanism which prevents the quarks and gluons themselves from emerging as asymptotic states. It is supposed to approach a finite value in the infinite momentum limit of the parent parton.* This means that a parton of momentum P will yield a jet of hadrons with a non-perturbative opening angle A % <pl>/P, which must be distinguished from the angle 6 or 6 9 g given in Eqs. (5) or (10). In our discussion we have tacitly assumed that 6 >> A. At finite energies, this gives a lower limit on the range of applicability of the perturbative formula. For example, for a parton of momentum 15 GeV, we find A % 3'.
From the parton point of view, the angular dependence on 6 discussed in this paper or in ref. 2) should not be thought of as the spreading of a jet but rather the extent to which, at any given energy, three embryonic jets will be confused as two.
We would like to conclude by reemphasizing that, at energies of experimental interest, the expansion in E and 6 given in Eqs. (3) and (9) are invalid. Since the higher order correction to the total cross section is quite small (see Eq. (2) In computing IT12, 2 we note that A +2AC has collinear divergences as 8,~ + 0, B2+2BC has infrared divergences, C2 has both, and 2AB has neither and can be dropped. Now, p1.p2' ~1s~~' ~1-c~~ s1*s3, and are all fairly complicated functions of p1 and A. However, considering p2, note that the difference p2-2 'E-p1 vanishes with both p1 and A. Thus, error terms . resulting from the replacement p2 -t 2 E-p1 all have a power of p1A appearing which eliminates any collinear or IR divergences present. Extending this reasoning for various cases, we find that we may make the replacements p3= $E, p1*p3 = p1p3 (l+cos A), p1*~~ = -2p1p2 sin A/E, E~.E~=O or 51 as well as p2 = +E-p1.
It is now straightforward to sum lTl2 over the final gluon polarizations: c lTl2 = g2(fabcj2 +E4 CAm3) A1X2X3
The integrals are now trivial, yielding Eq. (8) . 
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